Aim: The aim of the present study was to assess the 10-year cardiovascular disease (CVD) risk and to apply the current recommendations on aspirin use for primary prevention in Korean participants undergoing a medical check-up.
INTRODUCTION
Aspirin provides the benefit of primary prevention of vascular events in men or women whose risk for myocardial infarction (MI) or ischemic stroke, respectively, is high enough to outweigh the risk for bleeding [1] . In patients with atherosclerotic vascular disease, long-term antiplatelet therapy reduces the risk of vascular events. The benefits of long-term antiplatelet therapy substantially exceed the bleeding risk. For primary prevention of vascular events, aspirin is frequently taken regularly with or without a doctor's prescription. In such cases, the balance is less clear because the risks without aspirin and the benefits of aspirin are generally an order of magnitude lower than in secondary prevention [2] [3] [4] . In a collaborative meta-analysis, the use of aspirin provided a 12% proportional reduction in serious vascular events, due mainly to a reduction in nonfatal MI, and the net effect on stroke was not significant [5] . In 2016, the US Preventive Services Task Force (USPSTF) updated the recommendations on low-dose aspirin use for primary prevention of cardiovascular disease (CVD) and colorectal cancer (CRC), based on the American College of Cardiology/American Heart Association (ACC/AHA) risk calculator [4] . Prevention of CVD events is important, and understanding the physician's recommendations for aspirin use is essential for the management of quality of health care. The aim of the present study was to assess the 10-year CVD risk and to apply the current recommendations on aspirin use for primary prevention in Korean participants undergoing a medical check-up.
METHODS

Participants
Between January 2014 and December 2016, the participants who underwent a medical check-up at Sanggye Paik Hospital Health Promotion Center were enrolled into this study. Adults aged 50 to 69 years were eligible for the study if they did not have a history of atherosclerotic cardiovascular disease (ASCVD) or stroke with a low density lipoprotein (LDL)-cholesterol < 190 mg/dL and if they agreed to provide informed consent. They were classified as having an ASCVD history when they reported a history of MI, coronary bypass, or angioplasty. The participants' demographics, vascular risk factors, and medication history were collected at baseline. The medications taken regularly during the month preceding their visit were recorded. Physical examination, including blood pressure measurements, electrocardiogram, and blood testing were also performed.
The 2016 USPSTF recommendations on low-dose aspirin use for primary prevention of CVD and CRC are as follows: adults aged 50 to 69 years who have ≥ 10% 10-year CVD risk, are willing to take low-dose aspirin daily and have a life expectancy of at least 10 years, and are not at an increased risk for bleeding. With respect to adults aged 60 to 69 years, the decision to initiate aspirin use should be an individual one. The evidence of aspirin use in adults younger than 50 years and aged 70 years or older is insufficient [4] . The 10-year CVD risk was calculated using the ASCVD risk estimator (http://tools.acc.org/ASCVD-Risk-Estimator). The risk factors for the ACC/AHA ASCVD risk calculation were gender, age, race, total cholesterol, high density lipoprotein (HDL)-cholesterol, diabetes, treatment for hypertension, systolic blood pressure (SBP), and cigarette smoking. In this study, hypertension was defined as a SBP of at least 140 mmHg or a diastolic blood pressure (DBP) of at least 90 mmHg. Diabetes mellitus was defined as present if the participant was receiving hypoglycemic agents or the fasting serum glucose level was 126 mg/dL or higher [6] . Participants who smoked regularly during the previous year were classified as current smokers.
High-resolution B-mode ultrasound measurements were performed in some participants according to the guidelines of the Mannheim intima-media thickness (IMT) Consensus [7] . The methods of IMT measurement have been published previously [8] . In brief, a single longitudinal lateral image of bilateral common carotid arteries (CCA) was obtained proximal to the carotid bulb, with the patient in the supine position. Automatic measurements of the CCA-IMT were performed approximately at 10 mm proximal to the carotid bulb. In this study, mean IMT of both carotid arteries was used for analysis.
All study participants provided informed consent, and the study design was approved by the appropriate ethics review board and conducted in accordance with the Good Clinical Practice guidelines and the Declaration of Helsinki.
Statistical analysis
Data are expressed as mean (standard deviation) or number (percent). The baseline characteristics of the two groups were compared by a Student t test for continuous variables and by a χ 2 test for categorical variables. Logistic regression models were used to analyze the relationship between ASCVD risk calculation factors and taking aspirin. Due to this trial enrolled single ethnicity, gender, age, total cholesterol, HDL-cholesterol, diabetes, treatment for hypertension, SBP, and cigarette smoking were used as variables for the study. Twosided null hypotheses of no difference were rejected at P < 0.05. SAS version 4.2 software (SAS Institute Inc, Cary, NC, USA) was used for statistical analysis.
RESULTS
During the study period, a total of 1125 participants were enrolled in this study. Table 1 shows the baseline characteristics of the enrolled participants. The mean age was 57 years, and 32% of the participants were women. With respect to clinical history and vascular risk factors, 28% of the participants had a history of hypertension, 10% of the participants had diabetes, 23% of the participants had dyslipidemia, and 20% of the participants were current tobacco smokers. The SBP and DBP were significantly higher in men. The frequency of diabetes, smoking, and regular alcohol drinking/physical activity was also higher in men, whereas age, total, LDL and HDL-cholesterol levels were higher in women.
Based on the 2016 USPSTF recommendations, aspirin was indicated in 266 (23.6%) participants but only 44 (3.9%) participants were taking aspirin regularly [ Table 2 ]. Among these participants, aspirin was prescribed appropriately in 36% of the participants, suggesting that only 6% of the participants were taking aspirin appropriately and 3.3% of the participants were taking aspirin inappropriately. Table 3 demonstrates the 10-year CVD risk and the aspirin use according to gender and age. Among men, 253 (33.1%) participants had ≥ 10% 10-year CVD risk [ Figure 1 ]. Aspirin was recommended in 20.1% of the male participants aged 50-59 years and in 75.1% of the male participants aged 60-69 years. Among these male participants, however, only 15 (5.9%) were taking aspirin appropriately and 3.7% were taking aspirin inappropriately. Among women, 13 (3.6%) participants had ≥ 10% 10-year CVD risk and none of the participants were taking aspirin appropriately. Aspirin was recommended only in 9.8% of the female participants aged 60-69 years [ Table 3 ]. The mean IMT was significantly greater in the ≥ 10% 10-year CVD risk group (n = 70, 0.83 ± 0.13 mm) than in the < 10% 10-year CVD risk group (n = 195, 0.78 ± 0.12 mm; P = 0.003). 
DISCUSSION
Based on the ACC/AHA ASCVD risk estimator and the 2016 USPSTF recommendations, this study demonstrated that aspirin was indicated in 23.6% of the participants undergoing medical check-up but only 6% of the participants were taking it appropriately. These results are similar to previous findings that showed the frequency of aspirin use
. The role of aspirin in primary prevention among individuals without known CVD is currently unclear . However, high-risk patients who are not receiving aspirin are at an increased risk of CVD events. Low-risk patients are also exposed to the adverse bleeding risk with unnecessary use of aspirin. For primary prevention of CVD, decisions regarding aspirin use should be highly individualized [13] . An alternative approach that may be helpful in determining the risk and benefit from aspirin therapy is using a risk assessment tool. It is helpful that healthcare providers will be able to estimate the CVD risk for an individual patient.
In this study, logistic regression analysis revealed that though SBP did not have any effect on the aspirin use (OR 0.98; 95% CI 0.96-1.01), treatment for hypertension was strongly associated with taking aspirin. It might be related with doctor's coprescription of aspirin with antihypertensive drugs in outpatient clinic, suggesting that there may be an opportunity for decreasing the rate of CVD as well as the risk for major bleeds through tailored education for physicians on aspirin use. Our study also showed that there was a trend toward taking aspirin with men and aging. Advancing age is a well-known non-modifiable risk factor for CVD. The cumulative effects of aging substantially increase the CVD risk, but the burden of CVD risk can be reduced in part by the modification of traditional risk factors [14] . A higher frequency of diabetes and smoking in men may be associated with these results as well. Potentially modifiable risk factors, such as hypertension, diabetes, dyslipidemia, tobacco use, and physical inactivity, account for most of the risk of CVD [15, 16] . Medications to control blood pressure and lipids, smoking cessation, diet, and exercises are the interventions broadly applicable to the general population. There is another chance for decreasing the rate of CVD through personalized education for individuals on modifiable risk factors. The optimization of CVD prevention for individuals can identify and achieve the control of risk factors safely, expeditiously, and costeffectively.
In our study, the mean IMT was significantly greater in the ≥ 10% 10-year CVD risk group than in the < 10% 10-year CVD risk group. Several longitudinal studies have demonstrated that an increased carotid IMT can have an independent, synergistic risk prediction power for stroke and MI [17] . While a carotid ultrasonography screening policy is not warranted in the general population, it might be considered in subjects with a higher 10-year CVD risk to better stratify their actual risk [18, 19] . Further studies are required to address the role of carotid ultrasonography in primary prevention of vascular events in high-risk subjects.
There were several limitations in this study. The most important limitation was that aspirin use was determined based on a self-report and this might have led to an underestimation of the actual use. The socioeconomic status was not determined and this could have resulted in overestimation of the number of individuals in . These limitations should be considered during the interpretation of our data.
In conclusion, the decision to take aspirin is still an individual one, which should be made after careful evaluation of the trade-off between the benefits and risks, particularly the risk of major bleeding. This study showed that aspirin would be indicated in nearly one-quarter of the adults aged 50 to 69 years who undergo a medical check-up but only 6% were taking aspirin appropriately based on the 2016 USPSTF recommendations. These results suggested that there may be an opportunity for decreasing the rate of CVD as well as the risk for major bleeds through tailored education on aspirin use.
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